Y-box-binding protein 1 confers EGF independence to human mammary epithelial cells.
The epidermal growth factor receptor (EGFR) is linked to poor outcome in breast cancer, and resistance to hormonal therapy is often accompanied by activation of growth factor receptors. To investigate the mechanism(s) by which EGFR becomes activated in breast cancer, we screened a cDNA expression library for genes that mediate EGF-independent proliferation of human mammary epithelial cells (HMECs). We isolated the NSEP1 cDNA encoding Y-box-binding protein 1 (YB-1), a multifunctional transcriptional and translational regulator. This cDNA conferred growth factor independence to HMECs. YB-1-transduced cells overexpressed EGFR, but ErbB-2 (Her-2/neu) levels were unchanged. Moreover, EGFR was constitutively phosphorylated in the absence of exogenous ligand. In these cells, an EGFR-blocking antibody failed to inhibit proliferation, conditioned medium activity could not be detected, and the synthesis of EGFR ligands was reduced compared to parental cells. This suggests that EGFR is activated in a ligand-independent fashion. However, cell growth could be blocked with an ErbB kinase inhibitor, indicating that EGFR signaling plays a major role in YB-1-induced growth factor independence. Taken together, our results demonstrate that YB-1 overexpression can induce EGF independence in HMECs via activation of the EGFR pathway. This could represent one of the mechanisms by which YB-1 contributes to breast tumor aggressiveness.